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Abstract 
Numerous methods are employed to teach mathematics. One of them is posing questions in the math 
class. This study is intended to investigate the effects of Posing-Good-Questions Method (PGQM) on math 
achievement of the high school first graders in comparison to traditional math teaching methods. The 
present study is quasi-experimental with experiment and control groups. Research sample consists of 71 
girl high school first graders selected through cluster sampling. Instrumentation used by the study is a 
teacher-made school achievement test. The results obtained from paired samples test, Mann-Whitney and 
Wilcaxon test found that there is no significant difference between experiment and control groups with this 
regard. It suggests that owing to some unknown educational barriers, PGQM yields no math achievement 
among high school students.  
 
Keywords:  Posing-Good-Questions  Method  (PGQM),  traditional  method,  math  achievement,  mathematics 
education, learning. 
 
1 Introduction 
Questions like "How to start studying mathematics?", "What is meant by math teaching?", "Do math 
teaching and math knowledge differ from each other?", "What targets are directed by math teaching?", 
"What are research themes within the domain of math teaching?", have always been in the spotlight for 
math teaching experts and planners. Since so long ago, mathematicians and mathematics practitioners have 
made efforts to provide answers to the above questions. All the efforts made have in fact directed to make 
mathematics  public,  namely,  to  facilitate  natural  understanding of  the  mathematics  and  to  achieve  its 
deeper  learning  via  intuitive  understanding on  a  rational  basis without  any loss  of  precision  (Fadaee, 
2001).  Of  the  basics  in  mathematics  education  is  how  to  teach  mathematics,  or  as  conventional  in 
educational system, its teaching method. Teaching method can be defined as a transfer of information from 
one  brain  to  another  or  mutual  interaction  of  student  and  teacher  based  on  the  teacher’s  regular  and 
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targeted design so as to establish some changes in the student’s behavior. Math teaching is always closely 
associated with problem posing and problem solving. According to Poyla (1957), "problem can be seen as 
a mindful search for an appropriate means of achieving a certain goal and problem solving means finding 
such a means" [4]. Taking another perspective, problem is classified into two categories: open- and close-
ended. Close-ended problems are the problems, answers of which may be found with the help of the 
information stored in memory, for example, describing an object or a situation. On the other hand, there 
are problems, on which students are required to ponder. So answering the latter problems is more than 
merely remembering a fact, rather problems are reread and reconsidered. These problems bring about a 
potential for thinking and reasoning. What is referred to as Good Question is a specific type of open-ended 
question with probably several answers or several ways of achieving a correct answer, and learning occurs 
by providing answers to the posed questions (Sullivan & Lilburn, 1997) [6]. Although the importance of 
posing good questions in the class has been underlined by the studies conducted, it also was found that 
teachers  are  insufficiently  skilled  in  asking  questions,  good  ones  in  particular.  To  place  emphasis  on 
problem solving and to nurture such various skills as pondering, it seems essential for more attention to be 
drawn to the question posing in mathematics classes. Teachers should pose questions which invoke high 
levels of thinking in the students. Boosting such capabilities as thinking, analysis, criticizing, and solving 
unfamiliar problems by the students constitute part of math teachers’ teaching plan (Sullivan & Lilburn, 
1997) [6]. Making good questions about a given subject to a considerable extent depends on the ultimate 
objective the teacher bears in his/her mind of teaching that subject and also on his/her expectations of the 
students to be able at the end of the course to do, say or understand what type of concepts. To begin a 
lesson  while having its end in mind enables the teacher to gain a clear understanding of knowledge, 
learning and desired results. Therefore, the following points should be considered while making "good 
questions": 
  Objectives of the mathematics course, 
  Misunderstandings the students may develop, 
  Connection required to be established between course objectives and previous concepts, 
  Evaluation of the students’ understanding and learning (Anderson, 1977) [1]. 
In making a good question, these steps can be followed: a theme should first be selected. Then a close-
ended question is written for the theme selected and the respective answer is thoroughly considered. And 
finally for that answer, a good question is designed. Suppose we select "taking an Mean" as our theme. A 
relevant close-ended question can be: Children of the Mr.Smith are 3, 8, 9, 10, 15 years old. Calculate the 
mean age of the children. Correct answer is "9". Now a good question which can be made is: a family has 
5 children. Mean age of the children is "9". What can be their ages? (Anderson, 1977) [1]. In exercising 
PGQM  in  the  class,  problems  should  hence  be  predesigned  so  that  likely  misunderstandings  and/or 
difficulties the students may encounter in statement and/or concept of the problems are revealed for the 
teacher and minimized for the students and, on the other hand, the teacher is given ample time to design 
problems which can be discussed following the main problem. Taking all the above in consideration, this 
study aims to conduct an investigation into the effects of good-question-oriented method on the students' 
math achievement. 
 
2 Related Literature 
Since the early twentieth century, designing questions by teachers has constituted the main concern of 
researchers. The studies conducted by the first half of the century were primarily focused on description 
and valuation of utilizing questions inside the class. Over the next twenty years, several more complicated 
methods  of  systematic  observation  and  analysis  were  developed  to  identify  in  a  targeted  fashion  the 
teachers'  question  posing  behaviors.  Nearly  since  (1970),  researchers  returned  their  attention  to 
determining certain behaviors which play a role in the students' educational achievement. Martino and Mathematics Education Trends and Research                                                                                                                                                       3 of 8 
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Maher (1999) investigated teachers' role in the classes which were mainly directed upon the exploratory 
learning  of  the  students.  They  found  a  strong  relation  between  teachers'  monitoring  of  the  students' 
problem solving process and his/her posing an on-time good question which challenges the students to 
review and edit their previous thought(s) and move toward a deeper and better understanding [3]. In his 
dissertation titled "the effects of workshop problem-solving method on critical thinking and educational 
achievement of fourth grade elementary students of Tehran" Shabani (1999) suggested that the students 
trained for workshop problem solving gained higher scores in critical thinking skilled compared to those 
who did not receive such training. He further reported that educational achievement scores of experimental 
group were observed to be higher than those of control group [7]. Rozedar (2005) in his research "role of 
approaches  in  teaching  high  school  mathematics  via  problem  solving"  carried  out  a  study  into  the 
possibility of teaching differential calculus and integral in pre-university course by means of teaching 
approaches. He observed that not only approaches are teachable but teaching them within the frame of 
problem-solving-oriented math education exerts a considerable influence on the students' problem solving 
ability. In addition, teaching differential calculus and integral through problem solving with great emphasis 
placed on the approaches serves a drastic role in the students’ educational achievement [5]. As can be seen, 
research conducted so far into designing good questions to solve math problems has been meager, and as 
the result the present study intends to make efforts to satisfy, although not enough, this need.  
 
3 Methodology 
3.1. Research Hypothesis 
Posing  Good  Question  Method  (PGQM)  in  mathematics  education  leads  to  the  students'  math 
achievement. 
 
3.2. Research Method 
Regarding data collection, this study is considered as quasi-experimental since formation of under-study 
groups were carried out without any interference from the researcher, that is, it was attempted that the 
exercised interference had no effect on the samples' natural behaviors. As a consequence, two control and 
experiment  groups  were  randomly  selected.  Then,  experiment  group  received  PGQM,  and  finally  a 
comparison between results obtained from both groups was carried out. 
 
3.3. Participants  
Statistical population of this study consisted of girl first grade high school students of Boostan district in 
Tehran. The statistical sample of 71 girl high school students constituted two classes of 35 and 36 first-
graders studying in two high schools in Tehran during the school year 2011-12. The samples were selected 
by cluster sampling method, and there were observed to be of the same level in terms of knowledge and 
intelligence. 
 
3.4. Research Instrumentation 
This study utilized a teacher-made math test containing 13 items which all were derived from first grade 
high school math book. A total score of the test which could be obtained was 20. Items were reviewed by 
math experts and high school teachers prior to administration and were found to benefit from the reliability 
of proper level. In addition, its validity was calculated 0.85 by split-half method.  
 
4 Implementation and Data Collection 
To carry out this study, chapters 5, 8 and 9 from the math course book of first grade high school were 
first examined thoroughly. Next, related literature existent (e.g. Sullivan & Lilburn, 1997; Anderson, 1977) Mathematics Education Trends and Research                                                                                                                                                       4 of 8 
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were scrutinized. Using as a basis the points discussed in the literature about good question and how to 
implement PGQM, appropriate questions were designed for these chapters. Having selected the statistical 
samples,  the  researcher  briefed  a  teacher  who  was  intended  to  implement  the  research  project.  Good 
question and ways of carrying it out inside the class were thoroughly explained. The research project was 
carried out in seven sessions, out of which three sessions were allocated to the chapter 5 "first degree 
equations & line equation", two sessions to the chapter 8 "second degree equations" and the rest two 
sessions  to  the  chapter  9  "first  degree  inequalities".  Implementation  of  the  research  project  can  be 
summarized in the following four steps: first step is "creating a novel situation for problem identification 
and description". In other words, students here encounter a good question and need to thoroughly identify 
the problem and provide a precise definition for it. Through the second step i.e. "pondering on the problem 
and its solution", students are required to think of, and give opinion on, their own solution. The teacher 
writes their opinions down on the blackboard. Within the third step, namely "discussing the information 
gathered", students are expected to predict possible solutions and evaluate and make a judgment on the 
results obtained. While passing by this step, incidentally, students learn how to make judgments on the 
others' findings and thoughts and also that the predicted solutions may be not definite but relative. By 
"summarizing and drawing a conclusion" i.e. the fourth step, the teacher sums up the given opinions and 
directs the students toward correct answer(s). Examples of good questions which were put forward in the 
class are presented as follows: To teach the concept of "inequality and its difference from equation", this 
problem was provided: one tells his/her friend that "if I get 3 times of my money plus 50 Rials back from 
you, I will not be able to make purchases more than 80 Rials. What can be the approximate amount of that 
one’s money?". The students were first required to make a math model for the problem. In doing so, the 
above step 1, that is, understanding the statement of the problem is essential for the students to reach the 
correct answer "3X + 50   80". Then the problem should be solved. So the students were asked to give 
their own solutions. Since they were familiar with solving equations, the initial answer was that "50" 
should have been moved to the right side of the inequality sign; however, only a few students pointed to 
the fact that algebraic sign of 50 must have been changed into negative. The important point the students 
were expected to learn here was that an inequality, unlike first degree equations, could have a set of correct 
answers. One of the things of great importance in teaching inequalities is to explain why we need to 
change the direction of the inequality sign when both sides of the inequality are divided by a negative 
number. For this purpose, the following good problem was discussed: In an amusement park, you should 
by a ticket of 3000 Rials for taking a ride on each plaything. How many rides could a person with 17000 
Rials take in a way that he saves at least 5000 Rials as well? The students first modeled the problem 
mathematically. By placing more emphasis on the term "at least", the teacher directed them toward the 
below inequality: 
17000 – 3000X   5000                                                                                                                               (1) 
 
Next step was solving the inequality by the students themselves. As expected, they did not change the 
direction of the inequality sign and reached the answer as follows: 
X   4                                                                                                                                                           (2) 
 
The students were next asked to interpret their answer. Indeed, the teacher wanted them to explain, taking 
into consideration the answer obtained, whether they could take a ride on as many playthings as they 
wanted and even take more rides on some of playthings. Later, the teacher explained that the correct 
answer was probably X   4 and asked them to go over the solving stages again and try to find the correct 
answer. 
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5 Findings 
This section provides an analysis of the data obtained from this research project through descriptive and 
inferential statistics. As seen in Table.1, post-test mean of the experiment group is slightly higher than that 
of the control group. Further it can be seen that distribution of post-test scores in both experiment and 
control groups is greater than that of other cases. 
 
 
Table 1: Descriptive statistics for control and experiment groups  
Groups  N  Mean  Std 
Pretest of control group  35  11.23  5.61 
Posttest of control group  35  11.24  6.47 
Pretest of experiment group  36  11.76  6 
Posttest of experiment group  36  12.52  6.19 
 
To select statistical tests appropriate for the inferential statistics, it was attempted to employ One-Sample 
Kolmogorov-Smirnov test to investigate normal distribution of the data. As shown by Table.2, the above 
test revealed that the data derived from the experimental groups' both pre- and post-tests lacked normal 
distribution (P < 0.05) unlike those of the control group (P > 0.05). In consequence, a parametric test and a 
non-parametric test were utilized for the control group and the experiment group, respectively. 
 
 
Table 2: The results of One-Sample Kolmogorov-Smirnov test  
Posttest 
Experiment 
Pretest 
Experiment 
Posttest 
control 
Pretest 
control 
 
36  36  35  35  N 
0.16  0.15  0.13  0.13  Z 
0.01  0.02  0.1  0.12  Sig 
 
First the mean difference of pre- and post-tests of the experiment and control groups were investigated.  As 
presented in Table.3, the results of paired samples test suggested that no statistically significant difference 
(P > 0.05) existed between the control groups' pre- and post-tests. Further, Wilcoxon test, as shown in 
Table.4, found a statically significant difference between pre- and post-test of the experiment group. 
 
 
Table 3: The results of paired samples test for control group 
Paired Samples Test 
 
Paired Differences 
t  df 
Sig. 
(2-tailed)  Mean  Std 
Std. 
Error 
Mean 
95% Confidence 
Interval of the 
Difference 
Lower  Upper 
Pair 1 
Pretest - Posttest 
-0.007  3.29  0.55  -1.13  1.12  -0.01  34  0.99 
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Table 4: The results of Wilcoxon test for control group 
Ranks 
  N  Mean Rank  Sum of Ranks 
Posttest 2 – Pretest 2 
Negative Ranks  11
a  13.82  152 
Positive Ranks  21
b  17.9  376 
Z  -2.09 
Sig. (2-tailed)  0.03 
a. posttest2 < pretest2/  b. posttest2 > pretest2 
 
For the purpose of carrying out a precise investigation of both experiment and control groups' post-test 
results, the researcher first compared the two groups' pr-test results by means of Mann-Whitney U. The 
results, as seen from the first part of Table.6, suggest no statistically significant difference between pre-
tests of the experiment and control groups (P > 0.05). Table.5 presented mean ranks of the two groups for 
pre- and post-tests which do not reveal any statistically considerable difference. In addition, the second 
part  of  Table.6  shows  that  no  significant  difference  exists  between  the  two  groups'  post-test  results                
(P > 0.05), that is to say, Posing Good Question Method (PGQM) in mathematics education does not 
significantly lead to the students’ math achievement.  
 
 
Table 5: The results of ranks for control and experiment group 
Ranks 
  Pretests  N  Mean Rank  Sum of Ranks 
Groups 
Control  35  34.91  1222 
Experiment  36  37.06  1334 
Total  71   
Ranks 
  Posttests  N  Mean Rank  Sum of Ranks 
Groups 
Control  35  33.73  1180.5 
Experiment  36  38.21  1375.5 
Total  71   
 
 
Table 6: The results of Mann-Whitney U for control and experiment group 
 
 
   
Test Statistics-Pretests 
  Variable 
Mann-Whitney U  592 
Wilcoxon W  1222 
Z  -0.43 
Asymp. Sig. (2-tailed)  0.66 
Test Statistics-Posttests 
  Variable 
Mann-Whitney U  550.5 
Wilcoxon W  1180.5 
Z  -0.91 
Asymp. Sig. (2-tailed)  0.36 Mathematics Education Trends and Research                                                                                                                                                       7 of 8 
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6 Conclusion  
Of the issues upon which researchers and practitioners of math teaching have consensus  is that the 
students who are good at solving routine problems of mathematics, namely, mathematics knowledge tests 
(i.e. how to solve of which has already been taught to the students) encounter serious difficulties when 
asked  to  solve  non-routine  problems,  that  is  to  say, non-taught  ones.  So,  concerns  here  are  that how 
students should be taught in mathematics so that they are helped with non-routine problems and how 
teachers can nurture un-routine problem solving skills in the students. In responding to the above and 
similar questions, the researcher intended to investigate a method based on posing good questions in math 
teaching. In other words, he made effort to test  among the high school first graders the efficiency of 
PGQM  which  is  regarded  as  one  of  effective  methods  to  improve  math  problem  solving  skill  of  the 
students. The results of this study revealed that PGQM did not bring about any educational achievement by 
the high school first graders in terms of mathematics. Taking into account that the end-of-the-school-year 
math test was utilized by this study as the achievement test and that problems of the utilized test mostly 
were not designed in the context of the applied concepts, it can be concluded that PGQM which often puts 
forward math concepts within a real time context exerts no influence in a short run on the students’ basic 
math  knowledge.  In  another  study,  it  was  suggested  that  the  teacher  serves  a  critical  role  in  the 
implementation of PGQM and that availability of a set of good questions per se remains insufficient, rather 
how to implement PGQM, namely, the fashion in which good questions are put forward as well as their 
posing time and frequency also affect PGQM results. The researcher, in his reviewing related literature of 
designing good questions, thoroughly examined the contents of first grade high school’s math course book. 
By virtue of the definitions existing of the good question and its nature, it was found that some math 
concepts of the course book provided as class activities already had the form of good questions. As the 
result, success of math teachers of first grade high school in conducting PGQM based on the math course 
book could further be investigated. Considering the important role of problem-solving-based methods in 
the growth of critical thinking, further research could place its focus on the effect of implementing PGQM 
on the students’ development of critical thinking. By virtue of the fact that this study took as its statistical 
samples merely the girl first graders, so a similar research could be carried out on boy students of the same 
educational level and a comparison of both results could then be made. It should also be noted that the 
present study has been restricted to girl high school first graders and their respective math book.  
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